OBJECTIVES: A prospective study to determine how commonly chronic subacromial impingement is associated with subcoracoid impingement and to evaluate clinical outcome after arthroscopic subacromial decompression (ASD). METHODS: Subacromial and coracohumeral distances were evaluated in patients with chronic shoulder pain before and after ASD, using magnetic resonance imaging and the University of California at Los Angeles (UCLA) shoulder scale and Constant-Murley shoulder assessment. RESULTS: A total of 40 patients were included in the study; patients were followed up for a mean of 27.3 months. Before ASD, 14 (35%) patients with chronic subacromial impingement also had subcoracoid impingement. In these patients, the mean coracohumeral distance was 7.18 mm (range 5.00 − 11.00 mm). After ASD, no patient had subcoracoid impingement, and the mean coracohumeral distance was significantly longer than pre-ASD, 12.85 mm (range 11.00 − 15.00 mm). The Constant-Murley shoulder assessment and UCLA shoulder scale both showed improvement after ASD. CONCLUSIONS: Chronic subacromial impingement occurred together with subcoracoid impingement in 35% of patients presenting with chronic shoulder pain. Following ASD, the coracohumeral distance increased with remission from pain.
Introduction
Arthroscopic subacromial decompression (ASD), acromioplasty and coracoacromial ligament resection are common surgical interventions for the treatment of chronic subacromial impingement. 1 − 8 The aim of these interventions is to decompress the subacromial region, relax rotator cuff tension and to increase the coracohumeral distance. The normal coracohumeral distance between the processus coracoidesus and tuberculum minor is 11 -12 mm. 9 A distance < 11 mm may indicate subcoracoid impingement.
The present study measured subacromial and coracohumeral distances using magnetic resonance imaging (MRI) in patients with chronic shoulder pain. These measurements were used to explore the association between subacromial impingement and subcoracoid impingement. Remission was evaluated by the increase in the coracohumeral distance following ASD.
Patients and methods

STUDY POPULATION
Consecutive patients with chronic shoulder pain who had attended the Department of Orthopaedics and Trauma, Atatürk University, Medical School Hospital, Erzurum, Turkey, between June 2006 and March 2010, with pain, weakness and loss of movement at the affected shoulder were eligible for this prospective study. Patients included in the study had no cervical radiculitis, calcific tendinitis, adhesive capsulitis, degenerative joint disease, glenohumeral instability or acromioclavicular osteoarthritis. All of the patients had unilateral symptoms.
The study protocol was approved by the Ethics Committee of Atatürk University. Written informed consent was obtained from all of the patients, or the patients' carers, prior to study entry.
EVALUATION OF PAIN AND FUNCTION
All patients completed a questionnaire to evaluate pain and function preoperatively and postoperatively. Data were obtained using the University of California at Los Angeles (UCLA) shoulder scale, 10 and Constant-Murley shoulder assessment. 11 The UCLA shoulder scale uses a 35-point scale with 10 points for pain, 10 points for function and five points each for strength, motion and patient satisfaction. The Constant-Murley shoulder assessment uses a 100-point scale with 15 points for pain, 20 points for function, 40 points for active range of motion and 25 points for strength. Active ranges of motion were measured with the Constant-Murley shoulder assessment, in which forward elevation, abduction, external rotation with the arm in abduction and internal rotation behind the back were evaluated. Passive elevation and external rotation (with the arm in adduction) were measured to the nearest 5°w ith a handheld goniometer. Internal rotation behind the back was recorded as the highest cephalad vertebral level reached by the extended thumb.
MRI EVALUATION, ASD PROCEDURE AND PAIN MANAGEMENT
Before ASD, the shoulders (normal and impinged) of all patients were evaluated using MRI in the internal rotation position using a Magnetom ® Vision 1.5-T system (Siemens Medical Systems, Erlangen, Germany). The coracohumeral distances between the proximal end of the caput humeri and coracoid process were measured from MRI axial and sagittal sections ( Fig. 1) .
Interscalene block anaesthesia was administered using 30 ml of 0.5% bupivacaine just before the operation and was continuously administered throughout the operation. The effects of the interscalene block anaesthesia provided a postoperative pain relieving effect for 1 -1.5 h after the operation. As described previously, 12 all patients underwent subacromial decompression and coracoacromial connective tissue resection arthroscopically on the impinged shoulder while in the beach chair position. MRI was repeated during the final check-up.
STATISTICAL ANALYSES
Mean values and ranges or number and frequency of patients were calculated. Data obtained before and after ASD were compared using the Wilcoxon signed-rank and McNemar tests. All analyses were carried out using the SPSS ® software package, version 16.0 (SPSS Inc., Chicago, IL, USA) for Windows ® . A P-value < 0.05 was considered to be statistically significant.
Results
In total, 40 patients (22 males, 18 females) of mean age 49.6 years (range 39 -76 years) with chronic shoulder pain were included in the study. Assessment by MRI prior to ASD identified that 14 (35%) of the patients had both subacromial impingement and subcoracoid impingement (Table 1) . Initial mean coracohumeral distances were 7.18 mm (range 5.00 − 11.00 mm) and 12.74 mm (range 9.00 − 15.00 mm) for the impinged and healthy shoulders, respectively (P < 0.05).
At the final check-up after ASD, the mean 
Discussion
A relatively uncommon but generally treatable cause of shoulder pain is chronic subcoracoid impingement. 1,13 − 16 Although it can occur alone, it is mostly associated with subacromial impingement and both have similar symptoms. The coracoacromial space includes the acromion, coracoacromial ligament and the coracoid process. 1 Chronic subcoracoid impingement results from compression of the subscapular muscle between the coracoid process and the caput humeri, and may lead to inflammation of the subscapular ligament and cause pain of the soft tissues. Subcoracoid impingement was first defined in 1937 by Meyer 17 and later in 1941 by Bennet. 18 Gumina et al. 19 have suggested that the shape and dimensions of the subcoracoid space are determined by the surrounding bone structures.
A common cause of subcoracoid impingement is exposure of the shoulder region to multiple severe traumas, for example, positioning the shoulder excessively and deliberately in abduction, internal rotation or elevation. 20 Damage to the subscapular tendon can elongate the coracoid process laterally, reducing the coracohumeral distance, and can contribute to subcoracoid impingement. 21, 22 A study on cadavers found the main cause of subcoracoid impingement was functional anterior instability and shortening of the subcoracoid distance. 23 The sensitivity and specificity of MRI for measuring the coracohumeral distance have been reported to be 97.6% and 5.3%, respectively. 24 Axial MRI sections have revealed that the mean coracohumeral distance in asymptomatic subjects is 11 mm compared with 5.5 mm for symptomatic patients, 9 and a retrospective study showed that patients with subscapular tears had a mean ± SD coracohumeral distance of 5.0 ± 1.7 mm compared with normal control values of 10.0 ± 1.3 mm. 25 In other studies, the coracohumeral distance of normal shoulders was reported to be 8.6 mm in the normal position and 6.7 mm in forward flexion. 20, 26 In conclusion, subcoracoid impingement is often associated with chronic subacromial impingement. ASD and coracoacromial ligament resection resulted in elongation of the subacromial distance and improvement of shoulder pain. A limitation of the present study was the small sample size. Larger studies that include a greater number of patients are needed to verify these data.
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